. These plans have a duration of four years with annual public, competitive invitations to tender which are peer-reviewed. The design of the knowledge areas and the programmes addressing them is carried out by the Ministry on the basis of the national priorities and the current topics addressed in the European Union Science and Technology Framework Programmes. The aim is to stimulate Spanish research and technological development in order to increase the competitiveness of Spanish science and its application to meet the demands of society and improve economic development. The main constituents of the Programmes were: i) Human Resources, including researcher mobility, graduate and post-graduate grants, and training of technicians; ii) Invitations to tender for Infrastructure, considered as medium-and large-scale facilities; iii) Innovation Projects involving cooperation with industry; iv) Research and Development (R&D) Projects and Special Actions. Since 2000 the Programmes have been jointly funded by the European Regional Development Funds/European Social Funds.
Marine Sciences previously formed part of the Natural Resources science and technology area, and first had a specific programme in 1995. By 2003 it had therefore completed two full periods. It is therefore possible to make a comparative study of the evolution of the research area, which will provide useful information for the research community in Spain and elsewhere.
The present review includes the Research and Development Projects and Special Actions that were funded in the annual invitations to tender of the Marine Sciences and Technology programme (Programa de Ciencias y Tecnologías Marinas) [2000] [2001] [2002] [2003] , which are compared with the previous period. There are other programmes that funded related research, mainly the Antarctic (Programa Nacional Antártico) and Basic Science Knowledge (Promoción General del Conocimiento) Programmes, but these are not included herein. The data used are taken from the public domain (http://www.mcyt.es) and from data by the Sub-Directorate General of Research Projects (MEC).
INVITATIONS TO TENDER AND EVALUATION PROCESS
The Projects had annual invitations to tender with specific objectives (Table 1) within the general context of the R+D+I National Plan. The evaluation of the submitted proposals consisted of a two-step process: an administrative review in which compliance with the terms of the invitation to tender was checked, followed by a scientific peer review process lasting around six months. Two aspects were considered in the evaluation: i) the scientific aspects evaluated by the National Agency for Evaluation and Future Studies (Agencia Nacional de Evaluación y Prospectiva, ANEP); and ii) the relevance and adaptation to the invitation to tender, budget aspects and team composition, evaluated by a panel of experts proposed by the programme manager ( Table 2 ). The evaluators were selected for their excellence and expertise with regard to the objectives of the invitation to tender, and were not directly involved in the invitation. Also, care was taken to not repeat the evaluators from year to year and to source them from different geographical areas (Table 2 ) and different parent institutions (Universities, the Scientific Research Council of Spain (Consejo Superior de Investigaciones Científicas, CSIC), and the Spanish Institute of Oceanography (Instituto Español de Oceanografía, IEO)) ( Table 2) . Finally, the evaluations were discussed in a panel with the participation of the evaluators and Ministry representatives. From this, a priority list was drawn up and a budget was approved for each proposal passing the selection threshold. The pre-selected projects were finally approved depending on the available budget and after the acceptance of the terms of approval by the project leader. Additionally, when a research vessel was needed, the acceptance of the proposal depended on ship time availability.
Once the conformity of the proposal with the objectives of the invitation to tender-and hence to the national research priorities-had been determined, the main approval criteria were the scientific relevance of the proposal and the feasibility of the objectives with the scientific and technical team. Additionally, the adaptation of the material and methods to the objectives was also evaluated. The budget aspects were less relevant because if necessary a new budget was suggested by the experts.
The projects generally had a duration of three years, with annual budgets and annual reports. The ongoing projects were reviewed annually in a continuous evaluation process conditioning the payment of the annual budget. The final payment was at the beginning of the third year and was subject to the approval of the second annual report.
The Special Actions were mainly for the payment of the funding of the infrastructure not covered by the European Union (EU) Projects and for some special activities such as organising symposia, invitations to participate in international research cruises, meetings for drawing up international proposals and establishment of networks. The Special Actions were more flexible and continuously open, and had a simpler evaluation process.
APPROVED ACTIONS
A total of 294 projects and Special Actions were funded in the 2000-2003 period (Table 3) , corresponding mainly to R&D Projects (175), followed by Special Actions (86) and co-funding of EU Projects (33). Of the total budget of 14.99 M, the amounts assigned to these were 12.41 M, 1.92 M and 0.66 M respectively. The evolution over the four-year period showed a marked increase in the number of actions approved (Fig.1a) , which is paralleled by the funding (Fig. 1b) .
THE RESEARCHERS
The majority of the projects have inter-institutional teams, and it is even quite common for international organisations to be partners. However, as it is very complicated to analyse the partnership, the results here refer to the scientific coordinator institution. The task force involved in the projects annually was 195 person year -1 (EDP), corresponding to a total of 780 EDP. There was also a great demand for funding to contract additional personnel, and a NEWS AND COMMENTS 301 total of 45 contracts for scientists and technicians were included in the budgets, corresponding 42% of the total to 2003. Associated with the projects, a total of 49 pre-doctoral fellowships were also granted for the full period. Marine research is mainly carried out by universities which were awarded 58.9% of the R&D Projects (56% of the total funding), followed by the CSIC (25% of the projects and 29.7% of the budget), and other public research bodies (10.3% of the projects and 12.3% of the budget), mainly the IEO.
When we consider the involvement of the different research bodies by scientific objectives (Fig. 2) , it is clear that the coastal zone and the ecosystemic aspects were the most relevant objectives in the number of projects, while technological development was the objective with least projects.
The regional participation shows that Catalonia is leading, followed by Galicia and Andalusia (Table  3 ). The predominance of these is naturally related to their importance in population and in coastline, but also depends on the presence in these regions of many universities and the IEO and CSIC. However, the revenue of the projects (funds per project) shows that the Valencian Community, the Balearic Islands and the Basque Country are obtaining better relative results.
EVOLUTION FROM THE FIRST TO THE SECOND PROGRAMME PERIOD Although the two Programmes had an official duration of four years, the first one had a special invitation to tender at the beginning, thus comprising five invitations for R&D Projects (1995 Projects ( -1999 . Also, the first Programme was co-funded by the IEO using funds from the Fisheries Directorate.
Some changes were made in the Programme objectives from the first to the second Programme (Table 1 ). The main one was the transfer of aquaculture issues to another Programme. Marine geology was included partly in the coastal zone objectives, with the other aspects transferred to the Earth Sciences Programme. The change from objective living resources to sustainable fisheries reflects the change of paradigm in the fisheries field to a more ecosystemic approach. Also, oceanography and biogeochemistry were readdressed as global change. Pollution aspects were incorporated in the second Programme. Regarding participation by objectives, the coastal zone was the most sought after in both periods. The technological aspects showed only a slight increase in participation during the eight-year period, showing that either the scientific community was using other funding programmes involving enterprise participation (like PETRI), or there is a lack of development in this important aspect.
It is interesting to point out the increase in the participation of the scientific community in projects from 110 persons year This increased participation is linked to the inclusion in the evaluation criteria of the size of the research team and other requirements leading to the formation of larger teams, such as the limit in number of proposals participation. Besides, pre and post-graduate students were allowed to form part of the teams only after 1999, resulting in the participation of 1-2 students in each project. The funding also increased over the period (Table 3) , following the general tendency of increasing funding in R&D. The percentage of funds awarded to funds requested was 28.1% in 1995-1999 (for 47% of the approved projects) and 27.7% (for 51% of the approved projects) in [2000] [2001] [2002] [2003] . Considering only the approved projects, this percentage was 58.1% in 1995-1999 and 51.9% in 2000-2003 .
DISCUSSION
Although the results presented herein are indicative of the R&D in marine sciences in Spain, in fact the amount of activity is greater due to the existence of a specific Aquaculture programme as well as programmes in Antarctic research, which is mainly marine, and in basic knowledge, which includes some aspects of biodiversity, biology and evolution of marine organisms. Moreover, the IEO receives direct funding from the Fisheries Secretary (Ministry of Agriculture and Fisheries) for applied research.
The consolidation of universities as the main actors in marine sciences has confirmed the tendency detected in the first years of the programmes (Duarte and Tintoré, 1996) . Also, the importance of Catalonia, Galicia and Andalusia in marine research has been maintained. This is probably due to the size of their scientific community, because the success rates show that other communities, although smaller, have teams that are able to obtain a good ratio between tenders and funded projects.
The human resources involved in the R&D projects have almost doubled since the first National Plan and now involve a relevant part of the marine science community. The projects tend to be more interdisciplinary and more complex, and involve more human resources. In addition to this increasing involvement, there has been a great demand for funds for support staff, reflecting one of the great problems of science in Spain: a serious shortage of technicians and laboratory staff, particularly at universities.
The analysis of the tendency of the funding over the eight years studied corresponding to two National Plans shows a 36% increase in funding, an a higher success rate (51 to 47%) and a higher mean budget per project ( 70.900 to 48.300), although the rate of fund requested to funds approved has not changed significantly (27.7 to 28.1%). If we consider these results related to the totality of the National R+D+I Plans for 2000-2003 with 21 Programmes, the sub-programme of Marine Sciences represents only 1.74% of the budget ( 864 M) with similar rates of proposals (1.72%) and approved projects (1.62%) to other programmes. Considering the success rate, which is 54.6% on average for the totality, marine sciences are competitive although the mean project budget is lower, at an average of 80.000.
The difference between the budgets requested and awarded means that the marine science community must obtain additional resources from all available sources. The co-funding of Spanish research is necessary because overall less than 40% of the approved projects obtain 75% of the requested budget, so the scientific community must obtain funds from regional research projects (37%), the EU (22%) or industry (17%) (MCyT figures).
The R&D investment of the Ministry reached 1.03% of GDP in 2003. There are no actual figures on investment in marine sciences, but it was considered to be less than 0.5% of GDP despite the fact that marine-related issues generate 10% of GDP (Delgado et al. 1999) . At present the proportion devoted to marine sciences has probably not changed significantly, although due to the "Prestige" wreckage and oil-spill a Strategic Action has been designed and more than 10 M will be devoted to related research. Indirectly, the investment in marine sciences has increased with the planned construction of a new research vessel, the running and renovating of the "R/V Hespérides" and the increase in technical support through a new technological unit to be added to the existing one. Also, a new coordinating unit for NEWS AND COMMENTS 303 However, the amount devoted to marine sciences in the context of a competitive National Plan would depend on the capacity of marine researchers to submit top-quality proposals that would force more funds to be devoted to this area of knowledge. Moreover, the increasing public awareness of the importance of marine-related issues (transport, tourism, production, recreational uses of the coastline, urbanism, etc.) would also influence the budget assigned to marine sciences, and this awareness depends mainly on the scientific community.
